
Education and debate

Controversies in management
Should doctors perform an elective caesarean section
on request?
Rates of caesarean section are rising, and mothers’ requests for elective caesarean section in an
uncomplicated pregnancy are not uncommon. Performing a caesarean section when it is not
clinically indicated has traditionally been considered inappropriate, but views may be changing.
Sara Paterson-Brown and Olubusola Amu and colleagues debate the issue

Yes, as long as the woman is fully informed
Sara Paterson-Brown

Surgery is performed by doctors when they believe it is
clinically justified and in accordance with accepted
medical practice. In obstetrics an elective caesarean
section in an uncomplicated pregnancy has tradition-
ally been considered inappropriate, and any request
for such a procedure has been refused.1 However, the
view that this procedure is clinically unjustifiable has
been challenged,2 and over the past decade or so pro-
phylactic caesarean section has been gaining cre-
dence.3 4 The balance of benefit versus harm between
caesarean section and vaginal delivery is crucial to this
debate; although the evidence is incomplete, it
challenges the dogma that vaginal delivery is almost
always better.

Evidence of risks
The strongest argument against caesarean section
relates to maternal complications. However, evidence
supporting this for elective operations under regional
blockade with antibiotic cover and thromboprophy-
laxis is poor. Data on mortality from caesarean section
relate to procedures performed for medical or obstet-
ric reasons, often emergencies and often under general
anaesthesia.5 6 These are not comparable to the elective
procedure, which most practising obstetricians con-
sider safe. Recent evidence of maternal morbidity after
caesarean section and normal and instrumental
vaginal delivery challenges some deep rooted obstetric
and midwifery teachings: normal vaginal deliveries can
cause damage to the pelvic floor,7 and instrumental
vaginal deliveries are associated with slower recovery8

and greater pelvic floor damage and incontinence9

than normal delivery and caesarean section. Previous
caesarean section does compromise future obstetric
performance,10 11 but evidence is limited and, with
reduced family size, this has probably become less
important in decision making.

Evidence on intrapartum fetal safety reveals that a
baby weighing > 1500 g at birth has a risk of death of
1 in 1500 in the United Kingdom.12 The risk of perma-
nent brain damage due to labour is difficult to quantify:
1 in 1750 labours results in hypoxic ischaemic
encephalopathy,13 from which many babies recover,
whereas intrapartum events account for about 10% of
all babies with cerebral palsy,14 although recent work
suggests this might be an underestimate.15 In addition
to these risks, as gestation progresses beyond the due
date and spontaneous labour is awaited, unexpected
intrauterine death occurs in about 1 in 600
pregnancies.16 Elective caesarean section cannot
guarantee normality, but it avoids the above problems
by virtue of avoiding labour and prolonged pregnancy.
Short term complications to the neonate of transient
tachypnoea and respiratory distress syndrome are
reduced by delaying elective caesarean section until 39
weeks of pregnancy have been completed.17

Changing views
Armed with this information, and exposed to the risks
of both vaginal delivery and caesarean section in
everyday practice, 31% of London female obstetricians
with an uncomplicated singleton pregnancy at term
would choose an elective caesarean section for
themselves.18 This group is clearly unrepresentative of
women as a whole, and we do not know what
proportion of British women would make the same
choice. In Italy, however, where women’s choice of
mode of delivery must, by law, be respected, 4% of lay
women choose an elective caesarean section.19 Even
though it is probably only a small minority of women
who would opt for elective caesarean section,
contributing little to the overall rise in caesarean
section rates, there is no doubt that women’s choice has
a big impact on decisions about caesarean section in
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obstetric situations that are not completely straight-
forward.20 21 Vaginal delivery of a fetus in breech
presentation is becoming a rare obstetric art, and half
of pregnant women who have already had a caesarean
section choose to have another.22 23 What we do not
know is what has changed the views of both the women
and their obstetricians about the balance of benefit to
harm in these situations to the extent that the risk of
trial of vaginal delivery is considered too high.

We are at a turning point in obstetric thinking,
brought about not only by the advances that have made
caesarean section safe and the evidence that vaginal
delivery can be associated with substantial morbidity but
also by the attitudes of our society, which reflect intoler-
ance to risk. We encourage “family planning” and
prepregnancy counselling, we routinely perform ante-
natal screening, and we offer prenatal diagnosis—all of
which are “unnatural” and promote a concept of the
“designer baby.” Can we do all this and then refuse a
woman a safe mode of delivery (caesarean section) that
removes the gambles associated with labour and which
she personally finds unacceptable?

Conclusions
The reports Health Committee Maternity Services and
Changing Childbirth suggested that women should have
a pivotal role in their obstetric care,24 25 yet some are
now being criticised for the choices they are making.
These choices should not be discredited simply
because they are not the ones that were expected. We
should respect a woman’s view and choice if it is fully
informed, if she expresses a logical reason for wanting
a caesarean section, and if she can demonstrate an
understanding of the implications of the procedure.
We should not be dictating to women what they should
think, nor should we be judgmental of their values if
they happen to differ from our own.

This does not mean that obstetricians should
become technicians at the mercy of women’s choice,
but that they should be partners in the process of deci-
sion making. There is no room for complacency with
such incomplete evidence, and further research is
needed; but on the basis of the available evidence the
concept of a prophylactic caesarean section being out-
rageous has been shattered by the fact that almost a
third of female obstetricians would choose it for them-

selves.18 Prophylactic caesarean section can no longer
be considered clinically unjustifiable, and it now forms
part of accepted medical practice.
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Maternal choice alone should not determine method of delivery
Olubusola Amu, Sasha Rajendran, Ibrahim I Bolaji

The Cumberledge report, in response to the select
committee report of 1992 (the Winterton report),
advocated a shift of maternity services to a more
woman centred approach to provide a service that is
appropriate and acceptable to the individual and is
effective and efficient.1 The report recommended that
women should be provided with adequate information
to enable them to participate in decisions about their
care and to help them make informed choices.

The knowledge of the right to choose, however, has
led to increasing exercise of positive and negative

rights. Many units, including ours, are now experienc-
ing the phenomena of maternal requests for elective
caesarean section (positive right) and cases of women
refusing a medically indicated intervention (negative
right). The latter are powerful rights and can be
abrogated only under the most extreme circumstances.
The result is the ethical conflict between patients’ rights
to autonomous decision and carers’ right to autonomy
in operating in accord with accepted medical practice.2

Caesarean section remains an important area of
controversy as the rate of this operation has risen
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dramatically worldwide.3 Breech presentation, prema-
turity, increased use of electronic fetal monitoring, and
the fear of litigation have been implicated,4 5 and obste-
tricians have been largely blamed for the rising trend
without consideration that women’s preference may
play a part (caesarean section on maternal request).

Reasons for preferences
Some women who have had a difficult instrumental
vaginal delivery or an emergency caesarean section
after a long and painful labour would not contemplate
further attempts at vaginal delivery. Vaginal delivery
after a previous caesarean section is not considered at
all by some women because of concerns about fetal
brain damage during labour and the ability to schedule
delivery in advance with elective delivery. Requests are
now being made for elective caesarean section to pro-
tect the pelvic floor from obstetric trauma and its
sequelae.6 7 A survey of female obstetricians by Al Mufti
et al showed that 31% would prefer to give birth by
elective caesarean section rather than vaginal delivery,
and 80% of these doctors indicated fear of perineal
damage as their main reason.8 Anecdotal evidence also
suggests that delayed onset of childbearing by
professional women may be associated with increased
demands for caesarean section.

Conversely, some women choose vaginal delivery
despite doctors’ recommending caesarean section, and,
occasionally, court orders have had to be sought to
effect delivery of the fetus by caesarean section.9 Some
women believe that vaginal birth results in healthier
children, some associate caesarean section with repro-
ductive abnormality, and others make their choice
largely because of fear of major surgery.

Women’s requests for a particular mode of delivery
for fear of the consequences of the other method are
not necessarily rational.

Risks and benefits
Forceps delivery has been shown to be the single inde-
pendent factor associated with trauma to the anal
sphincter, and most women who sustain anal
sphincteric damage do so in their first pregnancy.10

Maternal age has not been shown to have any bearing
on the vaginal delivery rate, even after a caesarean sec-
tion.11 Most developmental delays are unrelated to the
method of delivery, so a policy of elective caesarean
sections would not necessarily prevent long term
disability. An elective caesarean section does, however,
avert the need for episiotomies, prolonged and painful
labours, and difficult instrumental deliveries. Trauma to
the pelvic floor and to the urethral and anal sphincters,
associated with long term predisposition to genital
prolapse and urinary and anal incontinence, would
also be avoided.12

Caesarean sections are not without complications
and consequences. Maternal risks in the short term
include haemorrhage, infection, ileus, pulmonary
embolism, and Mendelson’s syndrome. The prevalence
of hysterectomy due to haemorrhage after caesarean
section is 10 times that after vaginal delivery, and the
risk of maternal death is increased up to 16-fold.12

Long term morbidity—including formation of adhe-
sions, intestinal obstruction, bladder injury, and uterine

rupture—is often underestimated during subsequent
pregnancy. There is evidence suggesting decreased
fecundity, increased risk of ectopic pregnancy, placenta
praevia, and worse infant outcome in subsequent preg-
nancies, although the effect on non-reproductive
health is unclear and contradictory.13 Feelings of inad-
equacy, guilt, and failure in not completing a natural
process may affect bonding between mother and
infant, particularly if the operation was conducted
under general anaesthetic.

No proper data exist about the risks and benefits of
elective caesarean section versus labour in uncompli-
cated pregnancies, looking at multiple medical
outcomes as well as psychological, social, and
economic implications. Obstetricians do not always
know best; no doctor can say whether a mother or fetus
will be damaged in labour; and current surveillance
tests are not always reliable indicators of poor
outcome. Despite these uncertainties, it is the responsi-
bility of the healthcare professional to impart
information to women and their partners that is
accurate and readily understandable.

Conclusions
We strongly support patients’ right to autonomy, and
we believe that choice is a fundamental human right,
and there are few justifiable constraints on women’s
choice. Choice, however, needs to be informed.
Ultimately, competent women are free to decline
medical advice and treatment for rational or irrational
reasons, or for no reason, even if, as a consequence,
they or their fetus suffer death or injury. The law is clear
that the unborn child has no independent status and
that a mentally competent expectant mother’s wishes
must take precedence.14 Unfortunately, the law does
not distinguish between the rights of a mentally
competent but foolish (unwise) pregnant woman and
other adults. Therefore, if caesarean section is the pre-
ferred mode of delivery by the mother, her choice,
however foolish or irrational, must be respected.

Healthcare providers must be aware of the
importance and consequences of decisions about
mode of delivery, as neither method is devoid of risks.
Accepting maternal choice as the sole determinant of
the method of delivery is probably doing pregnant
women a disservice and may constitute a lack of
responsibility. The trend for increasing use of
caesarean section, coupled with a greater emphasis on
patients’ autonomy in medical decision making, has
clearly progressed too far for a return to paternalistic
directions to women on how they should give birth.15

Women with particular needs or views about treatment
should be offered adequate information about alterna-
tive options.

Conflicts between maternal and fetal interests are
potentially complex, ethically and emotionally, and dif-
ficult to resolve. Our view is that doctors, midwives, and
childbirth educators must give full and honest advice
based on the available information; they may persuade
but never coerce. Active participation by patients
should be encouraged to arrive at a safe and logical
informed decision about method of delivery, with car-
ers recommending what they perceive to be the best
course of action in keeping with the available evidence.
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Getting research findings into practice
Closing the gap between research and practice: an
overview of systematic reviews of interventions to promote
the implementation of research findings
Lisa A Bero, Roberto Grilli, Jeremy M Grimshaw, Emma Harvey, Andrew D Oxman, Mary Ann
Thomson on behalf of the Cochrane Effective Practice and Organisation of Care Review Group

Despite the considerable amount of money spent on
clinical research relatively little attention has been paid
to ensuring that the findings of research are
implemented in routine clinical practice.1 There are
many different types of intervention that can be used to
promote behavioural change among healthcare
professionals and the implementation of research
findings. Disentangling the effects of intervention from
the influence of contextual factors is difficult when
interpreting the results of individual trials of behav-
ioural change.2 Nevertheless, systematic reviews of rig-
orous studies provide the best evidence of the
effectiveness of different strategies for promoting
behavioural change.3 4 In this paper we examine
systematic reviews of different strategies for the
dissemination and implementation of research find-
ings to identify evidence of the effectiveness of
different strategies and to assess the quality of the sys-
tematic reviews.

Identification and inclusion of systematic
reviews
We searched Medline records dating from 1966 to
June 1995 using a strategy developed in collaboration
with the NHS Centre for Reviews and Dissemination.
The search identified 1139 references. No reviews from
the Cochrane Effective Practice and Organisation of
Care Review Group4 had been published during this
time. In addition, we searched the Database of Abstracts
of Research Effectiveness (DARE) (www.york.ac.uk/inst/
crd) but did not identify any other review meeting the
inclusion criteria.

We searched for any review of interventions to
improve professional performance that reported
explicit selection criteria and in which the main
outcomes considered were changes in performance or
outcome. Reviews that did not report explicit selection

criteria, systematic reviews focusing on the method-
ological quality of published studies, published bibliog-
raphies, bibliographic databases, and registers of
projects on dissemination activities were excluded
from our review. If systematic reviews had been
updated we considered only the most recently
published review. For example, the Effective Health Care
bulletin on implementing clinical guidelines super-
seded the earlier review by Grimshaw and Russell.5 6

Two reviewers independently assessed the quality
of the reviews and extracted data on the focus,
inclusion criteria, main results, and conclusions of each
review. A previously validated checklist (including nine
criteria scored as done, partially done, or not done) was
used to assess quality.7 8 Reviews also gave a summary
score (out of seven) based on the scientific quality of
the review. Major disagreements between reviewers
were resolved by discussion and consensus.

Additional data
can be found on
our website

Summary points

Systematic reviews of rigorous studies provide the
best evidence on the effectiveness of different
strategies to promote the implementation of
research findings

Passive dissemination of information is generally
ineffective

It seems necessary to use specific strategies to
encourage implementation of research based
recommendations and to ensure changes in
practice

Further research on the relative effectiveness and
efficiency of different strategies is required
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Results and assessment of systematic
reviews
We identified 18 reviews that met the inclusion criteria.
They were categorised as focusing on broad strategies
(such as the dissemination and implementation of
guidelines5 6 9–11), continuing medical education,12 13

particular strategies (such as audit and feedback,14 15

computerised decision support systems,16 17 or multi-
faceted interventions18), particular target groups (for
example, nurses19 or primary healthcare profession-
als20), and particular problem areas or types of
behaviour (for example, diagnostic testing,15 prescrib-
ing,21 or aspects of preventive care15 22–25). Most primary
studies were included in more than one review, and
some reviewers published more than one review. No
systematic reviews published before 1988 were
identified. None of the reviews explicitly addressed the
cost effectiveness of different strategies for effecting
changes in behaviour.

There was a lack of a common approach adopted
between the reviews in how interventions and
potentially confounding factors were categorised. The
inclusion criteria and methods used in these reviews
varied considerably. Interventions were frequently
classed differently in the different systematic reviews.

Common methodological problems included the
failure to adequately report criteria for selecting
studies included in the review, the failure to avoid bias
in the selection of studies, the failure to adequately
report criteria used to assess validity, and the failure to
apply criteria to assess the validity of the selected
studies. Overall, 42% (68/162) of criteria were reported
as having been done, 49% (80/162) as having been
partially done, and 9% (14/162) as not having been
done. The mean summary score was 4.13 (range 2 to 6,
median 3.75, mode 3).

Encouragingly, reviews published more recently
seemed to be of better quality. For studies published
between 1988 and 1991 (n = 6) only 20% (11/54) of
criteria were scored as having been done (mean
summary score 3.0); for reviews published after 1991
(n = 12) 52% (56/108) of criteria were scored as having
been done (mean summary score 4.7).

Five reviews attempted formal meta-analyses of the
results of the studies identified.12 17 19 23 25 The appropri-
ateness of meta-analysis in three of these reviews is

uncertain,12 17 19 and the reviews should be considered
exploratory at best, given the broad focus and
heterogeneity of the studies included in the reviews
with respect to the types of interventions, targeted
behaviours, contextual factors, and other research fac-
tors.2

A number of consistent themes were identified by
the systematic reviews (box). (Further details about the
systematic reviews are available on the BMJ’s website.)
Most of the reviews identified modest improvements in
performance after interventions. However, the passive
dissemination of information was generally ineffective
in altering practices no matter how important the issue
or how valid the assessment methods.5 9 11 13 21 26 The
use of computerised decision support systems has led
to improvements in the performance of doctors in
terms of decisions on drug dosage, the provision of
preventive care, and the general clinical management
of patients, but not in diagnosis.16 Educational outreach
visits have resulted in improvements in prescribing
decisions in North America.5 13 Patient mediated inter-
ventions also seem to improve the provision of preven-
tive care in North America (where baseline perform-
ance is often very low).13 Multifaceted interventions
(that is, a combination of methods that includes two or
more interventions such as participation in audit and a
local consensus process) seem to be more effective
than single interventions.13 18 There is insufficient
evidence to assess the effectiveness of some
interventions—for example the identification and
recruitment of local opinion leaders (practitioners
nominated by their colleagues as influential).5

Few reviews attempted explicitly to link their
findings to theories of behavioural change. The
difficulties associated with linking findings and theories
are illustrated in the review by Davis et al, who found
that the results of their overview supported several dif-
ferent theories of behavioural change.13

Availability and quality of primary studies
This overview also allows the opportunity to estimate
the availability and quality of primary research in the
areas of dissemination and implementation. Identifica-
tion of published studies on behavioural change is dif-
ficult because they are poorly indexed and scattered
across generalist and specialist journals. Nevertheless,
two reviews provided an indication of the extent of
research in this area. Oxman et al identified 102
randomised or quasirandomised controlled trials
involving 160 comparisons of interventions to improve
professional practice.11 The Effective Health Care
bulletin on implementing clinical guidelines identified
91 rigorous studies (including 63 randomised or
quasirandomised controlled trials and 28 controlled
before and after studies or time series analyses).5 Even
though the studies included in these two reviews
fulfilled the minimum inclusion criteria, some are
methodologically flawed and have potentially major
threats to their validity. Many studies randomised
health professionals or groups of professionals (cluster
randomisation) but analysed the results by patient, thus
resulting in a possible overestimation of the signifi-
cance of the observed effects (unit of analysis error).27

Given the small to moderate size of the observed
effects this could lead to false conclusions about the
significance of the effectiveness of interventions inIA
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both meta-analyses and qualitative analyses. Few stud-
ies attempted to undertake any form of economic
analysis.

Given the importance of implementing the results
of sound research and the problems of generalisability
across different healthcare settings, there are relatively
few studies of individual interventions to effect behav-
ioural change. The review by Oxman et al identified
studies involving 12 comparisons of educational mate-
rials, 17 of conferences, four of outreach visits, six of
local opinion leaders, 10 of patient mediated interven-
tions, 33 of audit and feedback, 53 of reminders, two of
marketing, eight of local consensus processes, and 15
of multifaceted interventions.11 Few studies compared
the relative effectiveness of different strategies; only 22
out of 91 studies reviewed in the Effective Health Care
bulletin allowed comparisons of different strategies.5 A
further limitation of the evidence about different types
of interventions is that the research is often conducted
by limited numbers of researchers in specific settings.
The generalisability of these findings to other settings
is uncertain, especially because of the marked
differences in undergraduate and postgraduate educa-
tion, the organisation of healthcare systems, potential
systemic incentives and barriers to change, and societal
values and cultures. Most of the studies reviewed were
conducted in North America; only 14 of the 91 studies
reviewed in the Effective Health Care bulletin had been
conducted in Europe.5

The way forward
This overview suggests that there is an increasing
amount of primary and secondary research in the
areas of dissemination and implementation. It is strik-
ing how little is known about the effectiveness and cost
effectiveness of interventions that aim to change the
practice or delivery of health care. The reviews that we
examined suggest that the passive dissemination of
information (for example, publication of consensus
conferences in professional journals or the mailing of
educational materials) is generally ineffective and, at
best, results only in small changes in practice. However,
these passive approaches probably represent the most
common approaches adopted by researchers, profes-
sional bodies, and healthcare organisations. The use of
specific strategies to implement research based recom-
mendations seems to be necessary to ensure that prac-
tices change, and studies suggest that more intensive
efforts to alter practice are generally more successful.

At a local level greater attention needs to be given to
actively coordinating dissemination and implementa-
tion to ensure that research findings are implemented.
The choice of intervention should be guided by the evi-
dence on the effectiveness of dissemination and
implementation strategies, the characteristics of the
message,10 the recognition of external barriers to
change,13 and the preparedness of the clinicians to
change.28 Local policymakers with responsibility for
professional education or quality assurance need to be
aware of the results of implementation research, develop
expertise in the principles of the management of
change, and accept the need for local experimentation.

Given the paucity of evidence it is vital that
dissemination and implementation activities should be
rigorously evaluated whenever possible. Studies evalu-
ating a single intervention provide little new infor-
mation about the relative effectiveness and cost
effectiveness of different interventions in different
settings. Greater emphasis should be given to conduct-
ing studies that evaluate two or more interventions in a
specific setting or help clarify the circumstances that
are likely to modify the effectiveness of an intervention.
Economic evaluations should be considered an
integral component of research. Researchers should
have greater awareness of the issues related to cluster
randomisation, and should ensure that studies have
adequate power and that they are analysed using
appropriate methods.29

The NHS research and development programme
on evaluating methods to promote the implementa-
tion of research and development is an important ini-
tiative that will contribute to our knowledge of the
dissemination of information and the implementation
of research findings.30 However, these research issues
cut across national and cultural differences in the prac-
tice and financing of health care. Moreover, the scope
of these issues is such that no one country’s health
services research programme can examine them in a
comprehensive way. This suggests that there are poten-
tial benefits of international collaboration and coop-
eration in research, as long as appropriate attention is
paid to cultural factors that might influence the imple-
mentation process such as the beliefs and perceptions
of the public, patients, healthcare professionals, and
policymakers.

Interventions to promote behavioural change
among health professionals

Consistently effective interventions
• Educational outreach visits (for prescribing in North
America)
• Reminders (manual or computerised)
• Multifaceted interventions (a combination that
includes two or more of the following: audit and
feedback, reminders, local consensus processes, or
marketing)
• Interactive educational meetings (participation of
healthcare providers in workshops that include
discussion or practice)

Interventions of variable effectiveness
• Audit and feedback (or any summary of clinical
performance)
• The use of local opinion leaders (practitioners
identified by their colleagues as influential)
• Local consensus processes (inclusion of
participating practitioners in discussions to ensure
that they agree that the chosen clinical problem is
important and the approach to managing the problem
is appropriate)
• Patient mediated interventions (any intervention
aimed at changing the performance of healthcare
providers for which specific information was sought
from or given to patients)

Interventions that have little or no effect
• Educational materials (distribution of
recommendations for clinical care, including clinical
practice guidelines, audiovisual materials, and
electronic publications)
• Didactic educational meetings (such as lectures)
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The results of primary research should be
systematically reviewed to identify promising imple-
mentation techniques and areas where more research
is required.3 Undertaking reviews in this area is difficult
because of the complexity inherent in the interven-
tions, the variability in the methods used, and the diffi-
culty of generalising study findings across healthcare
settings. The Cochrane Effective Practices and Organ-
isation of Care Review Group is helping to meet the
need for systematic reviews of current best evidence on
the effects of continuing medical education, quality
assurance, and other interventions that affect profes-
sional practice. A growing number of these reviews are
being published and updated in the Cochrane Database
of Systematic Reviews.4 31

This paper is based on a briefing paper prepared by the authors
for the Advisory Group on the NHS research and development
programme on evaluating methods to promote the implemen-
tation of research and development. We thank Nick Freemantle
for his contribution to this paper.
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Statistics Notes
Time to event (survival) data
Douglas G Altman, J Martin Bland

In many medical studies an outcome of interest is the
time to an event. Such events may be adverse, such as
death or recurrence of a tumour; positive, such as con-
ception or discharge from hospital; or neutral, such as
cessation of breast feeding. It is conventional to talk
about survival data and survival analysis, regardless of
the nature of the event. Similar data also arise when
measuring the time to complete a task, such as walking
50 metres.

The distinguishing feature of survival data is that at
the end of the follow up period the event will probably
not have occurred for all patients. For these patients
the survival time is said to be censored, indicating that
the observation period was cut off before the event
occurred. We do not know when (or, indeed, whether)
the patient will experience the event, only that he or
she has not done so by the end of the observation
period.

The articles in this
series are adapted
from Getting
Research Findings
into Practice,
edited by Andrew
Haines and Anna
Donald and
published by BMJ
Books.
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Censoring may also occur in other ways. Patients
may be lost to follow up during the study, or they may
experience a “competing” event which makes further
follow up impossible. For example, patients being
followed to a cardiac event may die from some other
disease or in an accident.

In most survival studies patients are recruited over
a period and followed up to a fixed date beyond the
end of recruitment. Thus the last patients recruited will
be observed for a shorter period than those recruited
first and will be less likely to experience the event. An
important assumption, therefore, is that patients’
survival prospects (prognosis) stay the same through-
out the study (although this will not matter too much in
a randomised trial). We also assume that patients lost to
follow up have the same prognosis as those remaining
in the study.

Table 1 shows the survival times of 44 patients in a
randomised trial. Several patients in each group
were still alive at the end of the study, while one was lost
to follow up. In such a study we wish to compare the
survival times of the two groups of patients. Statistical
methods such as t tests cannot cope with the
uncertainty in the data caused by censoring. Patients
with censored data contribute valuable information
and they should not be omitted from the analysis. It
would also be wrong to treat the observed time (at cen-
soring) as the survival time. We cannot tell, for
example, whether the patient in the control group who
was still alive at 127 months would have lived longer
than the patient in the prednisolone group who died
after 143 months. Rather we need recourse to a
specialised set of statistical methods that have been
developed for handling such data. We shall consider
methods for graphical display and analysis of survival
data in subsequent Statistics Notes.

Implicit in the preceding discussion is that survival
should be evaluated in a cohort of patients followed
forwards in time from a particular time point, such as
diagnosis or randomisation, even if the cohort is iden-
tified retrospectively. An alternative, and potentially
highly misleading, approach is to take a group of peo-
ple experiencing the event of interest, perhaps in a cer-
tain time interval, and ascertain the elapsed time since
the start of the relevant preceding time span. For
example, we might take all newly diagnosed diabetics
and find out when they first experienced certain symp-
toms. Similarly we might take birth as the start of the
time period of interest for a group of individuals who
have died and investigate associations between age at
death and other variables.

Analyses of such data can cause serious problems.
A good example is the highly dubious finding that left
handed people die on average seven years younger
than right handed people.2 In this study those dying at
old ages were survivors from a cohort born 70 or more
years ago while those dying young may have been born
at any time, and so on average will have been born
later. Such studies make strong implicit
assumptions—in essence that the prevalence of the risk
factor(s), the characteristics of the population at risk,
and the survival (prognosis) remain unchanged over
many decades.3 These assumptions will usually be
untenable and may also be untestable. Using this study
design we would certainly find that people who use
electric guitars or even personal computers die

much younger than those who do not. The differing
longevity in relation to handedness2 would have arisen
if the prevalence of left handedness had increased over
the past 80 years. Proper prospective studies have
found no evidence of an effect of handedness on
lifespan.4 5

The same design was used in a study of long term
survival in prostate cancer. All patients dying in a
three year period who had been treated with palliative
intent were “followed from death to diagnosis,”6 a
period of up to 30 years. The authors reported that
the proportion of deaths due to cancer increased with
length of survival. This finding cannot be trusted
because of the problems noted above, which are
common to all such studies.3 Subjects with long
survival times must have been diagnosed decades ago,
whereas those with short survival times may include
some patients diagnosed recently. The observed
association could be a spurious consequence of
improved treatment, earlier diagnosis, or some other
change over time. The same error was seen recently in
the BMJ.7

Retrospective studies can be valuable, but this
design should be avoided when studying survival times.
Whenever possible times to an event of interest should
be studied in a definable cohort of individuals followed
forwards in time.
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Table 1 Survival
times (months) of
44 patients with
chronic active
hepatitis
randomised to
receive
prednisolone or no
treatment1

Prednisolone
(n=22)

Control
(n=22)

2 2

6 3

12 4

54 7

56† 10

68 22

89 28

96 29

96 32

125* 37

128* 40

131* 41

140* 54

141* 61

143 63

145* 71

146 127*

148* 140*

162* 146*

168 158*

173* 167*

181* 182*

*Still alive at time of
analysis.
†Lost to follow up.

Endpiece
Hopefully, the last word
Since at least the 17th century, certain adverbs in
-ly have acquired the ability to qualify a predication
or assertion as a whole. Such adverbs are elliptical
uses of somewhat longer phrases. . . . In the 20th
century there has been a swift and immoderate
increase in the currency of [such] adverbs [which]
include actually, basically, frankly, hopefully,
regretfully, strictly, and thankfully. Suddenly, round
about the end of the 1960s, and with
unprecedented venom, a dunce’s cap was placed on
the head of anyone who used just one of
them—hopefully—as a sentence adverb. . . .
Conservative speakers, taken unawares by the
sudden expansion of an unrecognised type of
construction, have exploded with resentment that is
unlikely to fade away before at least the end of the
20th century.

Robert Burchfield,
The New Fowler’s Modern English Usage

(Oxford: Clarendon Press, 1996)
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